Synthesis and secretion of proteins by released malarial parasites.
Controlled mechanical homogenization of Plasmodium falciparum-infected erythrocytes releases parasites of a quality sufficient for studying the export of newly synthesized plasmodial proteins. Protein synthesis occurs within intact released parasites as defined by resistance of acid-insoluble incorporation of radiolabel to high levels of exogenously added EDTA, hexokinase, and RNaseA. While exogenously added ATP and erythrocyte cytosol were not essential for biosynthetic activity at levels comparable to that seen in infected erythrocytes, the addition of an extracellular ATP regenerating system (ARS) stimulated the synthesis of parasite proteins. Conversely, parasite viability and biosynthetic activity are decreased by the addition of a non-hydrolyzable ATP analogue (ATP gamma S), ADP, or ATP in the absence of a regenerating system. These data suggest a metabolic interdependence between extracellular energy metabolism and biosynthetic functions within the parasite. The export of a predominant subset of proteins was retarded in the presence of Brefeldin A, indicating the existence of a classical secretory pathway characteristic of that seen in higher eukaryotic cells. Interestingly, a Brefeldin A-insensitive component of export was also consistently observed; this may suggest the existence of an additional alternative secretory mechanism in malaria.